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what is oerol?
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*94&'(4 :-2$C,O4&'(46*-.'%2$$&4$C,4
&'(4E**+,-;$$+,(+4!(+(4$&&$.'(,4
&*4&'(4:-2$C,O4&':-4'$%%(C(,4:C4&'(4
HC,4 '$294 *94 &'(4 H=&'4 .(C&8+P"4 aC4
&'(4 -$/(4 %(+:*,4 /(C4 -&$+&(,4 &*4
+(.2$:/4&'(4-$2&4/$+-'(-O4.+($&:C#4
%*2,(+-4 *C4 &'(4 -*8&'4 -:,(4 *94 &'(4
:-2$C,"4 5'(4 2$-&4 :/$#(4 -'*!-4 &'(4
.8++(C&4-:&8$&:*C"

k4>@e=4<R

k4>@e=4<R

k4>lH=4<R

k4>lH=4<R

k4H===4<R

k4H===4<R

k4>==4<R k4>"===4<R k4H"===4<R

geomorphology

evolution of north 
of the netherlands

beach

embryonic dunes

white dunes

grey dunes

heather dunes

inner dunes beach planes

salt marshes

salty pioneer vegetation

k4>="===46N k4m"===46N k4H"===46N
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!"##$%&'(&)*+%$,*)&'")$%&-,&
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1-+2.$34'&&%-SLL$+.'(*2*#:(:CC(,(+2$C,"C2L
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%&'#.1$ 2)-&'-09. $ %0$ 1"#$ -.&/0':$
!%'/; $1"#$(")*("7 $8"-(" $8/. $2)-&1$
%0$ / $ <%)01$ '%#. $ 0%1$ #=-.1$
/0;<%*#7$ 2)1$ 1"#$ 9*/>#;/*'$
/*%)0'$-1$-.$.1-&&$&%(/1#'$1"#*#:

850

!"# $ ?*/0'/*-. $ -.$ (%0.1*)(1#':$
@-0(#$1"#0$-1$"/.$1"#$+)0(1-%0$/.$/$
&-9"11%8#*:

1593

!"# $ @/-01$ A)(-/B+&%%'$ 8/."#.$
/8/; $1"#$&/0' $2*-'9# $2#18##0$1"#$
</-0&/0' $/0' $!#*.("#&&-097$-1$-.$
0%1$C%..-2&#$/0;<%*# $1%$*#/(" $1"#$
-.&/0'$8-1"%)1$2%/1:

1287

!"# $&/*9#$(*/02#**; $D!"##$%$&'(
'"#)*#")+" E$ -.$ -01*%')(#' $ 1%$
!#*.("#&&-09$+*%<$F%*1"$G<#*-(/:
G$&#9#0'$./;. $1"/1$/ $2/**#&$+)&&$
8-1"$(*/02#**-#. $+#&&$%+$/ $."-C $/0'$
&/0'#'$%0$1"#$-.&/0':

G$1*/'-1-%0/&$'*#.. $%+$!#*.("#&&-09$
8"-(" $ -.$ ).)/&&; $ 8%*0$ %0$
@)0'#*)<7 $/ $(%<<)0/& $(#&#2*/B
1-%0$#>#*;$;#/* $%0$H1"$%+$I#(#< B
2#*:

5J
7H

H
$<

#1
#*

.

!"# $ K/.1 $ L0'-/ $ M%<C/0;$
(*#/1#. $ / $ 2/.# $ %0$
!#*.("#&&-097$8"-(" $2*-09.$
1*/'# $ /0' $ 8#/&1"$ 1%$ 1"#$
-.&/0'

N#/'$2-0$'#$8%&3#0$7
?&/)#$-.$'#$&)("17
O##&$2-0$'#$"#&<#0$7$
O*-P0$-.$#1$9#.7
Q;1$-.$#1$.R07
I/1$2-0$'#$3&#)*#0$+/0$@(";&9#*&R0$:

!"# $+/<%). $(/*1%9*/C"#*7$0/>-9/ B
1%*$/0' $#=C&%*#*$8/. $2%*0$-0$S556$
%0$!#*.("#&&-09:

(*/02#**;$.C%1.$

1845

!#*.("#&&-09$-.7$&-3#$1"#$*#.1$%+$1"#$
F#1"#*&/0'7$%(()C-#' $2; $O#*</ B
0;: $ ,/0; $ 2)03#*. $ /*# $ #*#(1#'$
/0' $1"#$-.&/0' $-.$-0(&)'#' $1%$1"#$
G1&/01-($Q/&&:

1940-45

!"# $ 1%)*-.<$ 1/3#. $ %>#*$ /1$
!#*.("#&&-09:$G9*-()&1)*#$/. $</T%*$
#(%0%<-($ '*->#*$ %+$ 1"#$ -.&/0'$
'#(*#/.#.:

1970s

U-*.1$VKNVA$+#.1->/&$1/3#. $C&/(#$
%0$!#*.("#&&-09:

1981

!"# $8/''#0.#/ $ /*#/ $2#(%<#.$$
WFK@MV$ 8%*&'$ "#*-1/9#:$
!#*.("#&&-09X.$#(%0%<;$-.$2/.#'$
</-0&; $%0$1%)*-.<$1"*%)9"$0/1)*#$
(%0.#*>/1-%0$/0' $.#(%0'/*&; $%0$
/9*-()&1)*#:

2009

K09&-."$8/*: $G$2-9$+-*#$'#.1*%;.$
/&<%.1$#>#*;1"-09$%0$1"#$-.&/0':

1666

1918

cultural
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urban

noordsvaarder

boschplaat

manmade forest

old villages

polder

urban expansion after 
1950

permanent campsites

9+*/4 &'(4 _(-&4 &*4 &'(4 U$-&O4
$C,4 C(!(+4 ;:22$#(-4 2:V(4 _(-&4
$$C4 [((4 $C,4 J:,-2$C,4 $$C4
[((4 $+(4 2*.$&(,4 *C4 +*$,-4
%(+%(C,:.82$+4 &*4 &'(4 /$:C4
+*$,"45'(4$..(--4+*$,4&*4&'(-(4
;:22$#(-4&(+/:C$&(-4:C&*4$4)($.'4
%$;:2:*C"4 G*+(-&-4 !(+(4 #+*!C4
$2*C#4 &'(4 %*2,(+4 )*8C,$+PO4 &*4
+(-&+:.&4&'(4#+*!&'4*94&'(4,8C(-O4
$22*!:C#4 &'(4 ,8C(-4 &*4 #+*!4
':#'(+4$2*C#4&'(4.*$-&"4
6+$C,$+:-4 B:#'&'*8-(4 :C4 _(-&4
5(+-.'(22:C#4 !$-4 .*C-&+8.&(,4
:C4 >le?O4 $C,4 :-4 &'(4 *2,(-&4
2:#'&'*8-(4:C4&'(4E(&'(+2$C,-"44

4

5'(4 Q+)$C4 B$P(+4 -'*!-4 $4
.2($+4,(/$+.$&:*C4)(&!((C4&'(4
$#+:.82&8+$24 Z*2,(+4 2$C,-.$%(4
$C,4 &'(4 R8C(4 2$C,-.$%(4 !:&'4
-(&&2(/(C&-"4 5'(4 *2,(+O4 /$]*+4
&*!C-4 *94 _(-&4 5(+-.'(22:C#O4
J:,-2$C,O4 G*+/(+8/O4 Y**+C4
-'*!4$4+$,:$24-(&&2(/(C&4%$&&(+C4
F4-:/:2$+4&*4&'(45(+%4-(&&2(/(C&-"4
5'(P4 $+(4 %+(,*/:C$C&2P4
.'$+$.&(+:W(,4 )P4 4 $4 /:^4 *94
.$/%-:&(-4 $C,4 .*C.+(&(4
'*8-(-O4 '*&(2-O4 .'8+.'(-4 $C,4
.(/(&(+:(-"4<442:C($+4+*$,4.8&-4
$.+*--4&'(4.(C&(+4*94&'(4:-2$C,4

!"##$%&'(&)*+%$,*)&'")$%&-,&%-.+/$,*"*0-,&

1-+2.$34'&&%-SLL$+.'(*2*#:(:CC(,(+2$C,"C2L

�C�S�P�O�O�F�O���F�O���L�B�B�S�U�F�O���Q�B�M�F�P�H�F�P�H�S�B�m�T�D�I�F���L�B�B�S�U�F�O
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5'(4 %2$C4 -'*!-4 &P%:.$24 -$C,4
,8C(-4 !:&'4 2*!4 (/)+P*C:.4
,8C(-4 C($+4 &'(4 -'*+(2:C(4 $C,4
/8.'4 &$22(+4 /$&8+(4 ,8C(-4
-(;(+$24 '8C,+(,4 /(&+(-4 )$.V4
9+*/4 &'(4 -'*+("4 <-4 P*84 9*22*!4
&'(4 %2$C4 9+*/4 &'(4 )($.'O4
&'(4 ,8C(-4 #(&4 *2,(+4 $C,4 &'(4
;(#(&$&:*C4 .'$C#(-O4 #+$,8$22P4
.*;(+:C#4/*+(4$C,4/*+(4*94&'(4
)$+(4-$C,"

62*!*8&-4 $+(4 /*-&2P4 .+($&(,4
!'(C4&'(4!:C,4(+*,(-4%$&.'(-4
*94 )$+(4 -$C,4 *C4 -&$):2:W(,4
;(#(&$&:;(4 ,8C(-"4 5'(4
,(%+(--:*C48-8$22P4-&$+&-49+*/4$4
':#'(+4%$+&4*94-&$):2:W(,4,8C(-"4
_'(C4%2$C&4#+*!&'4*C4-$C,P4*+4
2**-(4-*:24:-4(2:/:C$&(,49*+4$CP4
+($-*C4!:C,4.$C4)2*!4&'(4-$C,4
$!$P4 .$8-:C#4 $4 ,(%+(--:*C4
*C4 &'(4 #+*8C,"4 K*/(&:/(-4
&'(4(^%*-(,42$C,4/$P4c8:.V2P4
)(4 +(F;(#(&$&(,4 )(9*+(4 &'(4
)2*!*8&4.$C4(^%$C,"44

!"##$%&'(&)*+%$,*)&'")$%&-,&%-.+/$,*"*0-,&-4&1",%&%+,$)&

1-+2.$3&1",%&5+,$)&6",%'--78&9:;8&<=>&

parabolic dunes

grey dunes

white dunes

embryonic dunes

blowouts

dune formation
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sand motor experiments

�%�V�S�J�O�H�� �U�I�F�� �m�S�T�U�� �X�F�F�L�� �P�G�� �U�I�F��
%+*](.&4 !(4 (^%(+:/(C&(,4 :C4
#+*8%-4*C4&'(48-(4*94/$&(+:$2-4
:C4 .*/):C$&:*C4 !:&'4 -$C,4
$C,4 '*!4 &'(4 C$&8+$24 %+*.(--4
(;*2;(4 $+*8C,4 d/$C4 /$,(b4
*)](.&-4 %2$.(,4 *C4 &'(4 )($.'"4
_(4 !$C&(,4 &*4 ,:-.*;(+4 '*!4
.(+&$:C4 /$&(+:$2-4 !*82,4 -%((,4
8%4-$C,4(+*-:*C4$C,4$..+(&:*C4
%+*.(--(-4 $C,4 '*!4 !(4 .*82,4
�J�O�n�V�F�O�D�F���U�I�J�T����

<9&(+4$42*&4*94(^%(+:/(C&$&:*C-4
&'(4 .'*:.(4 !$-4 /$,(4 &*4 8-(4
'(--:$C4 :C4 ,:99(+(C&4 -(&&:C#-"4
Y(--:$C4'$-4$4%*+*8-4-&+8.&8+(4
!':.'4 :-4 :,($24 :C4 &(/%(+:C#4
!:C,-%((,4&*4$..+(&(4-$C,"4aC4

C*&4/8.'4!:C,4:C4&'(4!((V-4!(4
(^%(+:/(C&(,4)8&4&'(4%$&&(+C-4
&'(4 !:C,4 /$,(4 $+*8C,4 &'(4
*)](.&-4$C,4&'(4$..+(&:*C4&'$&4
�P�D�D�V�S�S�F�E���J�O���T�Q�F�D�J�m�D���B�O�H�M�F�T���X�B�T��
;(+P4:C&(+(-&:C#"44_(4-&$+&(,4&*4
(^%(+:/(C&4 !:&'4 9(C.(-4 &'$&4
!(+(4 g%$+&2Ph4 .*;(+(,4 !:&'4
'(--:$C4 $C,4 %2$.(,4 &'(/4 :C4
$C#2(-4 &*4 -((4 :94 &'(4 $..+(&:*C4
$C,4(+*-:*C4!*82,4,(;(2*%"4
_(4 .$/(4 8%4 !:&'4 &'(4 :,($4
*94 .*/):C:C#4 $..+(&:*C4
(^%(+:/(C&-4 !:&'4 $+.':&(.&8+$24
,(-:#C"4

&'(4 9*22*!:C#4 &!*4 ,$P-4 !(4 2(9&4
&'(4:C-&$22$&:*C4*C4&'(4)($.'4&*4
-((4 &'(4 C$&8+$24 %+*.(--"4 R8(4
&*4 -&+*C#4 !:C,-O4 &'(4 '(--:$C4
:C,((,4$..+(&(,4$42*&4*94 -$C,4
$C,4 (;(C4 9*+/(,4 -/$224 ,8C(-4
$2+($,P"4 aC4 )(&!((C4 &'(4
'(--:$CO4 $C,4 *C4 %2$.(-4 &'$&4
&'(4 '(--:$C4 !$-4 C*&4 %+*%(+2P4
$&&$.'(,O4 (+*-:*C4 :C,:.$&:;(4 *94
&'(4!:C,4,:+(.&:*C4!$-4;:-:)2("4

5'(4 (^%(+:/(C&-4 !(+(4 8-(9824
9*+4 98+&'(+4 ,(;(2*%/(C&"4
6(.$8-(4*94&'(4-8..(--4*94&'(4
�m�S�T�U���F�Y�Q�F�S�J�N�F�O�U�T���P�O���U�I�F���4�B�O�E��
J*&*+O4$42*&4*94,:99(+(C&49(C.(-L
$C#2(-L-'$%(-4 !'(+(4 &(-&(,4
*8&"4 QC9*+&8C$&(2P4 &'(+(4 !$-4
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obtuse angle

5'(4%+*&*&P%(-4!(+(4,(;(2*%(,4
V((%:C#4 :C4 /:C,4 &'(4 .'$C#:C#4
!:C,4,:+(.&:*C"4

Y(C.(O4 '(:#'&4 *94 %*2(-4 n4
'(--:$C4 %$C(2-4 $)*;(4 #+*8C,4
2(;(24 :-4 ="oeJO4 ="eJO4 ="@eJO4 :C4
$4+'P&'/:.4$-.(C,:C#4$-4!(224$-4
,(-.(C,:C#4*+,(+"

5'(4 $.8&(4 $C#2(-4 $..(2(+$&(4
!:C,O4 $C,4 '(2%4 -$C,4 $..+(&(4
)(':C,4:&4:C4&'(49*+/4*942*C#4-$C,4
&+$C-%*+&4 ,8C(-"4 5'(4 +:#'&4 $C,4
&'(4 *)&8-(4 $C#2(-4 $.&4 $-4 !:C,4
.$&.'(+-O4 -2*!:C#4 ,*!C4 &'(4
!:C,-%((,O4$C,4'(C.(4(C$)2:C#4
-$C,4 $..+(&:*C"4 5'(4 ;$+:*8-4
%(+/8$&:*C-4 $C,4 .*/):C$&:*C-4
*94&'(4Y(--:$C4%$C(2-4.*/):C(,4
!:&'4 &'(:+4 %(+/($)2(4 C$&8+(O4
)+:C#-4 $)*8&4 $4 ;$+:(&P4 *94 ,8C(4
%$&&(+C-"

prototypes

acute angle right angle
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design entries

5'+*8#'4 $4 -(+:(-4 *94 9+$/(-4
F':#'2:#'&:C#4 ,:99(+(C&4
.'$+$+&(+:-&:.-4 *94 &'(4 ,8C(4
2$C,-.$%(F44;:-:&*+-4$+(4#8:,(,4
&'+*8#'4 4 &'(4 2$C,-.$%(4 $C,44
/$,(4 $!$+(4 *94 &'(4 %+*.(--4
$C,4&'(4,:99(+(C&4-&$#(-4*94,8C(4
9*+/$&:*C"4 <4 #$+,(C4 &P%*2*#P4
$C,4/:++*+-4$+(48-(,4&*4(C'$C.(4
&'(4 ;:-:&*+-4 (^%(+:(C.("4 5'(4
%$&&(+C-4 *94 /*;(/(C&4 *94 &'(4
%8)2:.O4 +(9(+:C#4 &*4 &'(4 '8/$C4
:/%$.&4 *C4 ,8C(4 ,(;(2*%/(C&4 O4
)(.*/(4 ;:-:)2(4 *;(+&:/(4 !:&':C4
&'(4:C-&$22$&:*C4"44

5+$.V-4dC45+$.(-4:-4$C4:C&(+$.&:;(4
+*8&(4 9+*/4 &'(4 )($.'4 &*!$+,-4
&'(4,8C(-"4_':&:C4&':-4,(-:#C4&'(4
�m�O�B�M�� �J�O�T�U�B�M�M�B�U�J�P�O�� �J�T�� �C�F�J�O�H�� �N�B�E�F��
)P4&'(4%8)2:.4*;(+4&:/("45'+*8#'4
%2$.:C#4 -&:.V-4 F+(%+(-(C&:C#4
;(#(&$&:*CF4 $C,4 $4 .'*-(C4
+*8&(O4 #8:,(,4 )P4 8-:C#4 %*:C&-4
*94$&&+$.&:*C4*C4$4-8%(+:/%*-(,4
#+:,O4 ;:-:&*+-4 .+($&(4 $4 %$&&(+C4
:C4 &'(4 2$C,-.$%("4 4 6(:C#4 $)2(4
&*4 2**VF)$.V4 *C4 &'(4 .+($&(,4
%$&&(+C4&*!$+,-4&'(4(C,4*94&'(:+4
+*8&(O4 ;:-:&*+-4 $+(4 /$,(4 $!$+(4
*94 C$&8+$24 %+*.(--(-4 $C,4 &'(4
$C&+*%*#(C(42$P(+"

�%�V�O�F�� �%�/�"�� �J�T�� �B�O�� �B�S�U�J�m�D�J�B�M�
��
&+$C-%$+(C&4 ,8C("4 4 R8C(4 RE<4
$:/-4 &*4 .+($&(4 $C4 $2&(+C$&:;(4
(^%(+:(C.(4 4 $C,4 +($,:C#4 *94
&'(4 -:&(S4 $C4 d:C-:,(4 &'(4 ,8C(b4
(^%(+:(C.("4 4 5'(4 :C-&$22$&:*C4
:-4 ,(-:#C(,4 &*4 $.+(&(4 -$C,4
$C,4 .*22(.&4 !$&(+"4 R8(4 &*4 :&-4
&+$C-%$+(C.P4 :&4 4 4 4 /$V(-4 &'(4
-$C,4$..+(&:*C4;:-8$2O4+(;($2:C#4
&'(4-:&(4,PC$/:.-"45'(4$..+(&(,4
-$C,4 $C,4 !$&(+4 .+($&(-4
�Q�B�U�U�F�S�O�T���P�G���M�J�H�I�U�
���S�F�n�F�D�U�J�P�O�T���B�O�E��
&+$C-%$+$C.:(-O4 (C'$C.:C#4 &':-4
$2&(+C$&:;(4 (^%(+:(C.("4 4 R8C(4
RE<4:C;(-&:#$&(-4$4C(!4&P%(4*94
,8C(4$+.':&(.&8+("4

tracks Ôn 
traces

dune dnaframing the 
landscape
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t he choice

�*�O�� �P�S�E�F�S�� �U�P�� �m�O�B�M�J�[�F�� �U�I�F�� �m�S�T�U��
%'$-(4 4 *94 &'(4 %+*.(--4 *C(4 *94
&'(4 9*8+4 ,(-:#C4 .*C.(%&-4 !$-4
.'*-(C"4 5*4 .*/(4 &*4 $4 #+*8%4
,(.:-:*C4$4%+(-(C&$&:*C4,$P4!$-4
*+#$C:W(,"4R8+:C#4&':-4,$P4($.'4
#+*8%4 %+(-(C&(,4 &'(:+4 ,(-:#C4
.*C.(%&"4 5'(4 %+(-(C&$&:*C-4
!(+(4 9*22*!(,4 8%4 )P4 c8(-&:*C-4
$C,4 $4 ,:-.8--:*C4 )(&!((C4 &'(4
-&8,(C&-O4 &8&*+-4 $C,4 #8(-&-"4
<9&(+!$+,-4 (;(+P*C(4 %+(-(C&4
;*&(,4)P4+$CV:C#4&'(:+4&*%F&'+((4
%+*](.&-"

5'(4 d!:CC:C#b4 ,(-:#C4 !$-4
sands of time "4a&4-&**,4*8&4
,8(4&*4&'(4!$P4:&4'$,4:C&(#+$&(,4
&'(4 4 +(-82&-4 4 *94 4 &'(4 &(.'C:.$24
(^%(+:/(C&-4*C44,8C(49*+/$&:*C4
:C&*4$C4:/%+(--:;(4$C,4)($8&:9824
:C-&$22$&:*C"44

sands of time 4:C;(-&:#$&(-4
&'(4)8:2,:C#4!:&'4C$&8+(4.*C.(%&"4
a&4 :-4$4%+*&*&P%(4 -$C,4 .$&.':C#4
:C-&$22$&:*C"4 <&4 &'(4 -$/(4 &:/(4
:&4 +(9(+-4 &*4 &'(4 /(+#:C#4 *94 &!*4
a-2$C,-4F4:C&*4!'$&4!(4C*!4VC*!4
$-4 &'(4 :-2$C,4 5(+-.'(22:C#4 F4
+*8#'2P4H===4P($+-4$#*"
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<4 &P%:.$24 ,8C(4 2$C,-.$%(4
$2*C#4 &'(4 .*$-&4 .*C-:-&-4 *944
,:99(+(C&4 W*C(-f4 -&$+&:C#4 !:&'4
&'(4 )(+/4 *C4 &'(4 -($4 -:,(O4 &'(4
(/)+P*C:.4 ,8C(-O4 9*+(4 ,8C(-4
$C,4 #+(P4 ,8C(-"4 <C4 :/%*+&$C&4
.'$+$.&(+:-&:.4 *94&'(4 -:&(4 :-4&'(4
%+(-(C.(4*94(/)+P*C:.4,8C(-"4

aC4 &'(4 %+*.(--4 *94 ,8C(4
9*+/$&:*CO4 )2*!4 *8&-4 9*+/4 $C4
:/%*+&$C&4 %$+&4 !':.'4 $+(4 $4
+(-82&4*94&'(4!:C,-4)2*!:C#49+*/4
:C2$C,4 (+*,:C#4 &'(4 ,8C(4 $+($4
!:&'42(--4;(#(&$&:*C"4

5'(+(9*+(O4 &'(4 ]*8+C(P4 &'+*8#'4
&'(4 :C-&$22$&:*C4 -&$+&-4 9+*/4 &'(4
9*+(4 ,8C(4$+($4$2*C#4&'(4)2*!4
*8&4$C,4:C&*4&'(4&+$C-:&:*C4W*C("44

embryonic dunes

wet area

fore dunes

5'(4-:&(4:-49+$/(,4)(&!((C4&'(4
&!*4 ,PC$/:.4C$&8+$24(2(/(C&-S4
&'(4-($4$C,4&'(4,8C(-"4

5'(4 ,(-:#C4 $.&-4 $-4 )+:,#(4 :C4
&'(4 &+$C-:&:*C4 W*C("4 5'(4 $+($4
&*!$+,-4 &'(4 -($4 2:(-4 :C4 &'(4
/$]*+4 -$C,4 &+$C-9(+4 W*C(4 $C,4
&'(4$+($4.2*-(+4&*4&'(4,8C(-42:(-4
:C4&'(4!(&4W*C("45'(4%+*.(--4*94
,8C(49*+/$&:*C4:-49+*/4-2*!4&*4
/*,(+$&(4:C4&'(4!(&4W*C("4

<-4 -$C,4 &+$C-%*+&4 :-4 2$+#(2P4
�J�O�n�V�F�O�D�F�E�� �C�Z�� �U�I�F�� �Q�S�F�W�B�J�M�J�O�H��
!:C,4 .*C,:&:*C-O4 &'(4 -&+8.&8+(4
:-4$2:#C(,4%(+%(C,:.82$+4&*4&'(4
,*/:C$C&4!(-&(+C4!:C,-4*C4&'(4
:-2$C,"4

s ite diagnosis
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research questions

5'(4 /$:C4 +(-($+.'4 c8(-&:*C4
9*+4 &'(4 :C-&$22$&:*C4 :-4 F4 dwhat 
is the effect of semi 
permeable material 
on the beach for sand 
accretion? what is 
its influence on dune 
formation process `"

�5�I�J�T�� �J�T�� �G�V�S�U�I�F�S�� �J�O�n�V�F�O�D�F�E�� �C�Z��
;$+:*8-49$.&*+-4!':.'4$2-*49*+/4
$C4:/%*+&$C&4%$+&4*94&'(4+(-($+.'4
F4 '(C.(4 &'(4 9*22*!:C#4 +(-($+.'4
-8)Fc8(-&:*C-S

1"4_'$&4:-4&'(4(99(.&4*94$%%2P:C#4
-(/:4 %(+/($)2(4 *)-&+8.&:*C-4
!:&'4,:99(+(C&4)8:2,48%4'(:#'&-`

2"4 Y*!4 &*4 )8:2,4 $4 )+:,#(4
)(&!((C4 &'(4 (/)+P*C:.4 ,8C(-4
$C,4 &'(4 9*+(,8C(-4 8-:C#4
d)8:2,:C#4!:&'4C$&8+(b4%+:C.:%2(`
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before after

approach

hypothesis and method

6$-(,4 *C4 &'(4 %+(;:*8-4
(^%(+:/(C&-4 $&4 &'(4 [$C,/*&*+4
:C4 5'(4 Y$#8(O4 &'(4 ,(-:#C4
:-4 9*+/82$&(,4 *C4 ;$+:*8-4
%$+$/(&(+-4-8.'4$-4&'(4*%$.:&P4
*94 &'(4 /$&(+:$2O4 '(:#'&4 *94 &'(4
%$C(2-O4 *%(C:C#-4 $C,4 2$P(+-"4
6$-:.4 $C#2(-4 i4 $.8&(O4 *)&8-(O4
+:#'&4 i4 $+(4 8-(,4 :C4 *+,(+4 &*4
,:+(.&4$C,L*+4$..+(&(4&'(4-$C,O4
$.&:C#4$-4$4,8C(4)8:2,(+"4

5'(4 *8&.*/(4 (^%(.&(,4 $9&(+4
$4 %(+:*,4 *94 &(C4 ,$P-4 :-4 &*4
$..+(&(4 .+((%:C#O4 -$2&$&:C#4
$C,4-8-%(C,(,4-$C,4)P42*!(+4
%$C(2-O4 .+($&:C#4 C(!4 -/$224
,8C(-"4 5'(4 $C#2(-4 $+(4 $2-*4
(^%(.&(,4 &*4 ,:+(.&4 &'(4 -$C,4
&+$C-9(+4%+*.(--4$C,4'(2%4:C

%$+&:.2(-4&*4$..+(&(44$C,4+(,8.(4
�X�J�O�E�n�P�X�� �U�P�� �D�S�F�B�U�F�� �G�V�S�U�I�F�S��
$..+(&:*C4)(':C,4&'(4%$C(2"4

<2&'*8#'4&'(4 ;$+:*8-4*%(C:C#-4
!(+(4 :C:&:$22P4 ,(-:#C(,4 &*4
-&+(C#&'(C4 &'(4 $+.':&(.&8+$24
(^%(+:(C.(4 $C,L*+4 /:/:.V4 &'(4
*)-&$.2(4 *94 )($.'4 )8:2,:C#-f4
$9&(+4 .*C-&+8.&:*C4 &'(P4 &8+C(,4
*8&4 &*4 )(4 ;$28$)2(4 (:&'(+4 &*4
$..(2(+$&(4-$C,49*+4&+$C-%*+&4*+4
&*4.+($&(4$42((4-:,(4&*4$..+(&(4
-$C,4 !:&':C4 &'(4 :C-&$22$&:*C"44
<2-*O4 ,8+:C#4 &'(4 (^%(+:/(C&4 $4
9(!4*%(C:C#-4!(+(4/$C:%82$&(,4
&*4&(-&4&'(4;$+:$&:*C-4:C4$..+(&(,4
$C,4(+*,(,4-$C,"4

.+($&:C#4 C(!4 ,8C(4 +:,#(-4
$C,4 ;$22(P-"5'(4 (^%(+:/(C&4
:-4 ,*/:C$&(,4 )P4 &'+((4 /$]*+4
9$.&*+-4 i4 !:C,4 -%((,4 $C,4
,:+(.&:*CO4$C#2(-4$C,4*%(C:C#-"4

G:+-&2PO4 ;$+:*8-4 $C#2(-4 $+(4
-&+$&(#:.$22P4 %2$.(,4 &*4 &$.V2(4
&'(4 ,*/:C$C&4 !(-&4 !:C,4 )8&4
$+(4 $2-*4 .$%$)2(4 &*4 $..+(&(4
$C,4 +($.&4 :C4 &'(4 .$-(4 *94 C*CF
,*/:C$C&4 !:C,4 ,:+(.&:*C-"4 5'(4
$.8&(4 $C#2(-4 $+(4 $--8/(,4
$-4 &'(4 $..(2(+$&*+4 $C,4 &'(4
+:#'&4$C,4*)&8-(4$-4.*22(.&*+-L
$..+(&*+-"4

K(.*C,2PO4&'(4 -(/:4%(+/($)2(4
'(--:$C4%$C(2-4$22*!4&'(4.*$+-(



4746 concept development

context and 
morphological story

<-4$9*+(/(C&:*C(,O4&'(4:-2$C,4*94
5(+-.'(22:C#4:-4$C4$/$2#$/$&:*C4
*94 &!*4 :-2$C,-4 !:&'4 ,:-&:C.&4
.82&8+$24.'$+$.&(+:-&:.-"45'(4-:&(4
:-4.82&8+$22P4$C,4/*+%'*2*#:.$22P4
-&+(C#&'(C(,4 )P4 &'(4 :,($4 *94
/(/*+P"4

5'(+(9*+(O4 $4 .(C&+$24 $^:-4 :-4
$,,(,4&*4&'(4:C:&:$24,(-:#C4!':.'4
.8&-4&'+*8#'4&'(4-&+8.&8+("45':-4
.(C&+$24 $^:-4 *+4 &'(4 d#$%b4 :-4 $4
/(&$%'*+:.$24 ,:;:-:*C4 )(&!((C4
&'(4 &!*4 :-2$C,-4 $C,4 ':#'2:#'&-4
&'(4 ':-&*+:.$24 %+*.(--"4 5'(4 &!*4
-:,(-4 $2*C#4 &'(4 $^:-4 $.&4 $-4
&!*4 :-2$C,-4 $C,4 &'(4 $..+(&(,4
L4 ,+:9&(,4 -$C,4 $:/-4 &*4 /(+#(4
&'(-(4&!*4%$+&-"444

evolution into the installation

5':-4%*(&:.42$C,4$+&4&+$C-9*+/-4
:C&*4 $C4 $+.':&(.&8+$24 $C,4
�T�D�J�F�O�U�J�m�D���F�Y�Q�F�S�J�F�O�U�J�B�M���T�Q�B�D�F����
aC4 &'(4 98+&'(+4 .'$%&(+-O4
*C(4 .$C4 -((4 &'(4 %+*.(--4
*94 &+$C-/8&$&:*C4 9+*/4 $4
.*C.(%&8$24 ,(-:#C4 &*4 ,(&$:2-4
$C,4 &'(4 *CF-:&(4 .*C-&+8.&:*C4
%+*.(--"4 5'(4 ,(-:#C4 (;*2;(-4
$C,4)*2-&(+-4:&-(294)P4&'(4:,($-4
*94 /(/*+PO4 2$C,-.$%(4 $C,4
-%$.("

first design concept
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user experience and 
effect of heights

5*4 (C'$C.(4 &'(4 $+.':&(.&8+$24
+*)8-&C(--4*94&'(4-&+8.&8+(4$C,4
:/%+*;(4&'(4-%$&:$24(^%(+:(C.(O4
&!*4 /$]*+4 ,(;(2*%/(C&-4 '$;(4
)((C4,*C(

increasing the height:

5'(4 :C:&:$24 ,(-:#C4 '$,4 %*2(-4
;$+P:C#4 9+*/4 >4 i4 o4 J4 !'(+($-4
�J�O�� �U�I�F�� �m�O�B�M�� �E�F�T�J�H�O�� �I�B�T�� �Q�P�M�F�T�� �P�G��
2(C#&'4="?4i4?4J"45':-4%+*;:,(-4$4
#**,4;$+:$):2:&P4&*4.*/%$+(4&'(4
'8/$C4$C,4-$C,4-.$2("

5'(4':#'(+4%*2(-4$+(4,(2:)(+$&(2P4
%2$.(,4$2*C#4&'(4.(C&+$24$^:-4&*4
.+($&(4$4,+$/$&:.4$C,4:/%*-:C#4
!$2V!$P"4

compressing the overall 
form:

5'(4 2(C#&'4 *94 &'(4 -&+8.&8+(4 :-4
+(,8.(,49+*/4Hq=4J4&*4>q=4J"44
5'(4.*/%$.&4-&+8.&8+(4%+*;:,(-4
�N�P�S�F�� �X�F�M�M�� �E�F�m�O�F�E�� �J�O�U�J�N�B�U�F��
-%$.(-4 !':.'4 (C$)2(4 $4 /*+(4
%(+-*C$24 ,:$2*#8(4 )(&!((C4 &'(4
-&+8.&8+(O4-$C,4$C,4'8/$C"4

memory
border of the past

landscape
route to the ocean

space
shelter for man

architectural 
character

<4 9+$/(4 *+4 !:C,*!4 :-4 .+($&(,4
9+*/4 &'(4 ,8C(-4 &'+*8#'4 &'(4
-&+8.&8+(4 9*.8--:C#4 &*!$+,-4
&'(4 -($4 $C,4 ;:.(4 ;(+-$"4 5*4
,+$/$&:W(4 &'(4 ]*8+C(P4 &'+*8#'4
&'(4-&+8.&8+(O4?/4$C,4m/4%*2(-4
$+(48-(,4$2*C#4&'(4.(C&+$24$^:-"4

5'(4 '(--:$C4 %$C(2-4 g-(/:F
&+$C-%$+(C&4 /$&(+:$2h4 $2*C#4 &'(4
+*8&(4 -&+($/2:C(4 &'(4 ;:-:*C4 *94
&'(4 ;:-:&*+"4 4 5'(-(4 %$C(2-4 $2-*4
$)-&$:C4 &'(4 8-(+4 &*4 2**V4 *8&4 *94
&'(4 &+:$C#82$+4 -%$.(-4 .+($&(,4
!:&':C4 &'(4 :C-&$22$&:*C"4 5'(4
$+.':&(.&*C:.4 -%$.(-4 !:&':C4 &'(4
-&+8.&8+(4$.&-4$-4-/$224(C.2*-(,4
#$+,(C-4!:&'4&'(4,PC$/:.4-$C,4
%$&&(+C-"

original model

modified model
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68:2,:C#4!:&'4C$&8+(4$C,4.*$-&$24
%+*.(--(-4 $-4 (+*-:*C4 $C,4
-(,:/(C&$&:*C4 '$;(4 )((C4 &'(4
)$.V)*C(4*94&':-4%+*](.&"4

5'(4 ,(-:#C4 (;*2;(,4 9+*/4 &'(4
:,($4 *94 ,(;(2*%:C#4 :CC*;$&:;(4
$C,4 -8-&$:C$)2(4 -&+$&(#:(-4 &*4
(C'$C.(4 ,8C(4 9*+/$&:*C4 &*4
.8+&$:24 -($4 i4 2(;(24 +:-("4 5'(4
:C-&$22$&:*C4 $.VC*!2(,#(-4 &'(4
C$&8+$24%+*.(--O4&'(+()P49((,:C#4
&'(4 (/)+P*C:.4 $C,4 9*+(4 ,8C(4
2$C,-.$%("4

f inal design
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masterplanbuilding with nature
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longitudinal section
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cross section



actual site photoimpression
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reflection
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